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Abstract of JP2000078a84 
PROBLEM TO BE SOLVED: To easily monitor 
the quality of optical signals with high efficiency 
and high accuracy by receiving the signals 
transmitted via an optical transmission system, 
identifying and reproducing the monitoring signal 
light out of those received signals and detecting 
errors based on the above monitoring signal light. 
SOLUTION: A clock extraction circuit 1 to an 
SON termination circuit 7 detect the errors based 
on the identified and reproduced monitoring 
signal light and monitor the quality of 
transmission line of an optical communication 
system, i.e., the quality of a main signal STM-16. 
The monitoring signal light consisting of a signal 
STM-1 is received by a photodiode 102 having a 
band equivalent to the signal STM-16, a 
preamplifier 103 and a postamplifier 104, 
undergoes the band limitation via an equalizing 
filter 105 and is identified and reproduced by an 
identifier 107. The code error factor characteristic 
is equal to the signal STE-16 when the receiving 
electric band width does not vary although the 
monitoring signal light is equal or not equal to the 
signal STM-1. Thus, the component element of 
this monitoring device can use a simple and 
small circuit of small power consumption that is 
used for the signal STM-1. 
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««#J|!j«cfc l^iiSr^tS i t mWit^ 

[ 7 ] 6 tzim<^m^mmmmmiz 

[ msm s ] ii>fcii 6 {zim^^^ffuKm^^mz 

izm^^tii z b mwLb-tim^ffaK^m^m.. 
[n*ii9 ] ii*ii6^(,^L8(7)v^-rix*H^ieK<7)7t 



•t^*fi^p°p»^l^M. 

[ m^m 1 0 ] w >i<ii 9 i,ztm<7)^m^ffu'mmms. 

^Mb. mmmmb. iss^mizmm^tixiimm 

m^xi§^\^tiiw.m^\7 ^ /i^i' b. zmmm\ 
y ^ fu^x'mn(>titc±mMi^i^<m=s%t:±sm 

nm^Miz i D ^mt i b , ; (omM^coi^^ ^ 

ttzz b mmbthm^m^^w.. 

imm 1 1 ] mm i o (:i5«<o3\yi#iH«is^ 

^ b mmbthm^m^m.. 

[mm 1 2 ] ii5)<^ 1 1 1 <?)i,^-f fLJiHciam 

ffym^s^m^^mzh^^x. ±xi^m^\±. n 

^^tU-C^TO C t tl.3feft#p°n«e^gB, 

[B*^ 1 3 ] if «J1 1 ^ L 1 1 «ov ^-ftiA^ztm 

WLb-th%m^m^n^m.. 

[000 1 ] 

[0002] 

TtSNR (Signal-to-Noise Ratio) ^Mt^^'^tft-tp^pK 

{±. mmcom^^^^-fi^immz^f^L^orzub. xri 

«^-y hV-^'tMoTii, aiSccOOptical Network 
Element (ONE) ■i}ihyyx^Tl^yhtc^--yhV- 

hb. hv-^-^iiic^^imm&m^^t^-t^z 

b t.z-o-^£if 2. fziib , %m:^n9.m%-fM^'^X bti:h. 
[0003] 01 5{±7lSifi>y!.f-iUt LT4-9O0N 
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9WZhh, HI SCfcv^T, ^^\i%7rM<-^--y' 

9 l;&t^L9 4{iOptical Network Element {\:^ 
T, ONEfcSrt) ^TTil. ZtlhONEii^.^tm 
A^M^S (Optical Add-Drop Multiplexer) J?>, 
OXa^f^'bSS (Optical Cross-connect) , ^tBM 
(Optical Line Terminal) ^*»*>^r I., 9 5{i:± 

immmmw. (line os) . 9 6i,ii.m^smmm. (lin 
E OR) , 9 7it±im. 9 8imm^^mim. 9 
9 ii±imm^ymismm 9 stmzm^ffon^ 

ytmmmm9 8i-t,mm^iimm^^mmm9 9t 

^it'^tlh&WE-^r^ (Optical Supervisory Channe 
1 ) 

[0 0 04] 4-, 01 5l,Zi3UX. mHfONE9 2l,Z 
#g-2-ig€tl.. I£ffifl-f:)Kl0 0*5ONE9 2S:iiaS 

LtzmmiE^^^mm.9 9tK ^<7)&w^^it^m. 

f^Mtl^'-y h'7—!^'7^^-'J^yhi^XT^ (NM 
S) Sr^LT^ONEtK»2ra»rri,. 

CO 0 0 5] bzbx\ mM<r)mMm^m 0 o(±. n 

Wfi^-^)V)\^Ty—^ (Synchronous Digital Hierar 
chy : SDH ) <7)-^^ b y-^—'^^'V Y (Section Gve 
r Head: SOH) tigtt^il?tf-y h-f V^- ij-7>t 
UT'^ (Bit Interleaved Parity : B I P, tlT. B I 

ptm-) v^m^ycm^^ixx\^tz. b i pju 

hJi. f (B I P-8) {,t<{iB2^SVf b 

( B I p N X 2 4 ) ^^fflsrai, 
\mmm. " s d h i,zm^ w, d «^ 

ffl^Saffi^^^^ffl:^^. B-762. 1990 

[ 0 0 0 6 ] B I p/^'^ v^m^^xim^Sxn^^m- 
hmk(n^nm^^^imm9 9(r)num^^mi etc 
s^-r« Enetfev^-c, 1 0 i{±3t7T-^>'N\ io2{i 

7*b^^-fj}--K (Photo Diode: PD. filT. PDt 

S^-f) . 1 osaryryr, 1 04{irf^xbTyr, 
io5i,imt7^)i^. loeti^'n-y^ttttJiHiss, 1 

0 7{ii^Si|SI. 1 0 8«iltM?iJl^llIiS. 10 9«i7l' 

-i^PffiW, 1 1 0{±7-'x;7 7yy5isis?, 1 1 m 

B I PmO^aiSSS, 1 1 2{ifi^m ( signal Degra 
dation : SD) T^-A. 1 1 3{i:-fe^'i^3 y^T-^N'^v. 
-y K (Section Over Head : SOH) I^SIhISI. 1 1 4 
{iS/Xf-AS|g|Ei*A--f h (APSAW h) T-*l>,:. 
[0007] »cOSmfi-t3tgftg*9 9«fij^$:|ii 

m-t^. 7t7T>f Ai 0 i*-*>A:ft?tL-t3feft-^(l, P 

D 1 0 2ximMm^tifzm. ruryri osaxr/ 
h r >ri 0 4 x-m^^tih , tili^ix/iSfifi-^ 



{i. ^7 ^/L-^' 1 0 5X'^mmmiii:x/'<&immti 

■S. mt7^)\^i'10 5l,i4<XK-ytil'hJ^Vy 

[0008] a^gijs 107^10 mmt^ti^i.m^ 

^mmmmosx'm.'^smm^i.zm^^ 

ti. 71/-- Ail^HlBl 0 9SrgT. fx^yyfm 

m 1 ox'^x9yy^)\^^tih. ^(om. b i p^o 

7tJ®-^t±SDT7-Al 1 2*^'^ai§ix|.o ^Jt, M^r 
SONE^cOig^fi^O^O i: 0 $-1-|.AP S.'nM M 
14*iSOH*|5ffiIlISSl 1 3A-^>ftJi5^iXl>. 
[0009]^. ±<i#5:M;t{f STM- 16 ( 2 . 4 
88 3 2Gb i t/s ) fct"!., ClcOi:^. PD 1 0 

2, 7°i)T>ri 0 3s ;i^xhryri 04, i^ij^i 

0 7 , iSM^iJgE^lHlSS 1 0 8«i2 GH zlJUicO^^Srjt 

{ia^b'-y M^-hcoO. 7ffifg^. ■t^:i>*>s 1. 7 
GHz<7)S«fctgg§|ti,, 

[0010] 

[^BJ*Jj!?^LJ:3t1-|.llli] U»t^:*sji>. J:»L 

tzw^<^%\t^mm.nm.i'Zi5 \ ^x . # t ^m-^ 

^mmU9 9\,Zi&\^X . t -y h I'- 

t\ iIi6tcsrtIiIS8?r«^-ri.c:fc*»'^atm<^ 

I., ^t. ^'O'y^'ftltfilllSIl 0 6, liSiJgil 07, l 

mmmmos'.zt.i.. mm^mwmmmmrtm 

1 0 9 , tx^' 7 yf)um^ 1 1 0 . B 
ip^o^aiiiiKi 1 itituM^^^mt, msiiig 

[0011] i^LfzXo^MMimi-t 

ifzmz^^^iitzh<7)X\ iHiM^wJi*, 

m^mmmm^mti i> <oxht . 

[00 12] 

mskmi^y^TJ^mtxim^iifziMmmm^i^ 
h ^mifz^^s^nm.m^mzti', ^x , ±iasm«^ 
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[ 0 0 1 3 ] ±i£gfI-^il^S(±, ±M&.m^ 

[ 0 0 1 4 1 if^. ±B^mMmmi. ±i£±«-^ 
[0 0 1 5] tfc. iie^fiiiS'j^aJi, ii^M^3fc^ 
[0 0 16] ttz. ±tm^m'^^mmbm<nz. 

[0 0 17] tfz. ±iS*3ifti^;<TA«i, 

m^^Mi^xTi^x'h-ox . ±Mmum^m^& 
mmzmtxm^^m^B^^ii^^-^y y^^-^xy h 

[00 18] tfz. ±IE>"vyFA°;?,7-f;l':^{i. ^<7)M 

mmii^±im-M:^M^XTMziii't^mm<7)mn 

[0019] tt:^ ±la^^'V ^ lU^'li. ^a^M 

'A^WLt^±im^^mi^xy-Mzii\-fi,im^^mYi% 
\:-'^'m\zm.%^fih^b mw-bth i,(oxhi. 
[ 0 0 2 0 ] ±Ms^m^m.m^mtz. ±m. 

mzm^ithtm^mmifzz b mmbthi>(r>x' 

[ 0 0 2 1 ] ±fS»§[#©{±, lAWm^m^yt^ 

m.-thtmb. ^mmmb. ±ti^Mi,zmm^tix 
"r-yy^c^m^x-tm-^ti^-MMtmy ^jv^b, cico 
^iMmMm^mzi^^th-m^^b. zay^m^ 

9b^mitz^b^mib-thi^<r)X'hh, 

[0022] t.tz. iim3m\y ±mmt 

i?mM S i'lfz 7 T 7- y ^DX ^ a y t , ^^Tm^^ 
XKclZ.bimWLb-t^hcr)X'hh. 

[ 0 0 2 3 ] ^Jt, issmmm^ii. mmr^ i^'^iv 



[ 0 0 2 4 ] ? *,(^. ±fMffi#*{i. ^ OfTIE»^ 
[0025] 

[i&B)5£7)iijfeioj^]^] mmiommi. mi ami siz^ 

t^iti^^T-i^b LXcO^m-'y h7-^ tiott'S^ 
9 9 tcffiS L . 0 1 6 tCS^11fel5f!?i]fiO 

«l::>!^lS-ri.. ^c7)^BflcolltScoJFMl Kf^l.7ldfi^ 

«#{iSTM-16 (2. 48832Gb i t/s ) T 

•ttni^m^X'h^ s TM- 1 6 co&«i . ifi^ts 
^j:hmm^x'mm-?>i>(^b ^m^b tx 

STM-l (1 5 5. 5 2Mb i t/s) fi-tS-fflV^ 
[00 261 al^CfcV^•C. 10 1^V^Ll0 5fcj;r>' 

1 0 7 H 1 6 iz^si-m^io^mm^^m^^m 9 9 

^7)|*lg|5«i:|5]«^ri><?5f*D, ^^T«STM-16 

m^mo^moGHzms.) ^^timxh^. 

fpt^r^?#ttT. l{±STM-lj?n-y^'{cfflS-r-S. 

1 55. 5 2MHz(7)i?n y^'ttm|nl[?&. 2{i;STM- 
lft-^S:8oO*5iJfi^ ( 1 9Mb i t/s ) t3^-t 
i>&m^tm^. 3{i:l 9Mb i t/s7U'-iv|SIKB 
EUS. 4{il 9Mb i t/sfl-fcOTX^^yy/Hg 
?S. 5(iSTM-lOBIPi^0*^ailIIS&, 6{iBIP 
m*)^tiimm5i-h%^(>tL^SDry-J^. 7(iST 
M-lcOSOHS|i^g|IlSS. SJiAPS-''?-^ 
[0 0 27] HlC^-t1fB!cT1i. PD10 2^rV^L^ 
SOS 1 0 7 mitim 1 5 tZ^^Ttafli-Xr A 2:^ t 
Te3ll$iil.ft-^2r3t7r-fA'i 0 1 ^^frLTgftt. 

mi^mmm-^crtizML. ^ay^mmm^i^j:^^ 

t S O H^^EgS 7 tifeSSft^t*-:? 

AcTifgiMKfpR, -:>t DMWT-fel.STM- 1 6c0di 
K 5: m.U-t^ Xoiz^j:^rLX^-^i>. 
[0028] ddTs PD10 2^rViL^iJS§10 7S: 

#-t-i.gw]¥S{i. HI 5t^^-r±fi^3fegft^a 
9 5 mm tmm.^w^^^-rh b « 

t::. ^'^-y^tttiillI^&l^rv^LS0H»S[lIK7S:^^■r 

i-t^D^aj^aji, 1 1 5tc^-t±fi^sftgS9 5 

iXX\^h. 

[0029] mz. H 1 iZTr.tmmmm i mh^m 
^ „ H 1 tcfci^T . s TM -- 1 iM^xm&ifzm.mE^ 
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3t$rSTM-l 6ffiicOl=« (SGHzgft) ^ftl mm I 0 7 X-mWlM^i- h . ^1 £=0 k ^ iOSfffi^C^?* 

PD102. TUT^rios, 7tixhTyrio4X' ^m*)mp eiiQmitm\'^xd:^T^i^i>. 

SfitJt^. STM- 1 6(7)0. 7m, t^j:h*>^m [0030] 

1. 7GHzmity^fi'i^io5T^mmttim. mi} 

Fe = ^ erfc(Q/VI) = Q^'^P^y) ( 1 ) 

[0031] m^n-:h<r)^i^mt^m Mi^ , cfi^tl ( 3 ) ^^BKOi-?. 

tit^. Q= (m.-Mo) / (<7, + o„) ii^^fl^ [0032] 
Oa-7-:?. A'^-X) , Sfi^S 

timrvryrk PD-vm^^tiim^, ^ ( 2 ) . 

|i,-Ho = s(P,-Po) ^2) 



CT,+ao = V4^P,PASEBc+4s2PASE^BoBe+Ill,^Be 
W4s2PoPASEBe+4s2pASE^BoBe+I*^Br 



[0 0 3 3];tfc*L. stiPDSS. P,J±PDAIt3t 

(3) i-hm^t-Kci:ol.z. Qi±l/^B^I,zitm-t 

-r§. -r^*)*). iim«-f5e3&*sTM-iT'S>oTS5: 
m'omm.m.mThi stm- 1 6 tisi tfs>§. 

i^D y^'ttteniSl. «M5IJ?^I1IS82, 7k-A|iI«| 

[1]S§3. B I PieD1^ailI18&5. SOH|^SSI51SS7^S 

iiff)miwmx'^h, 

[0034] ^fc, HlT'Ji. ±ft^*iSTM-l 6, 

iOftV^f-yM^-h (mffSTM-64) (c^r^ta 
t', B I PA'>f h<7)ttttJ<03t*«0|lIffiSrffl«-tl.ifc*« 

[0035] mik(mM2 . 02{±a 1 iz^-mmzn 

if IB 1 PlSD^aniSISOB I PtcJ;l.ieD^aiK*^ 
*^?.f)#rBl(SD||i±icOBrS^ra) SrtHiLJtiW*) 
SD^aira«?:10-6. «agiS[=3cOJi^l: 

-Jt'ctx.!). STM-1 6^c0i>c0c0B2vW 

s-r •& - n 2 c7)it^(oftii*%-r t I-; , i o - « 

mihlZ-/}^-A^i^mii6mst^j:h, -Jr, STM- ICO 

B 2v w STM- 1 em^Mco^immx-mmt^m 

- 2 i7)±<;)ai^Ai^-r i; t3 O 9 8 m s A^A-^ , 
[ 0 0 3 6 ] B I Pp.D^I±iillS&5tcJ;l>SD|&tHc0FJr 



STM-l«B2>'S;^hSrSTM-16ffl 
SiOSfl^i^Tl^ttS-t -S^^t 7 8^*>tf^ , El 3 S T 

M-32ffl5i(3. 7 GHz) COgft^^f^^Jtl^O* 
(cM-ri>STM-l 6i>J;VSTM-l£7)^D$Sr^ 

-r. ia3(c*-rj;dtc, sfit«{A^'sTM-3 2fflaio 

Ji^«10-5*J. STM-16O10-9t=fflS1-|.Jt 
7 8?J?*»*»-5TV^:tigltfi^^^ 10ms tMffiT^ 

[003 7] -r^ri?^. njfeo^isitJi. Hits^-r 

mmm^it^iiBmzm-^x . pd i o 2^rv^Lii;3'Jts 
1 0 7^*-r§s<tiij?'»gt::-:>i^-c. mi 5t*-r± 

^^■thi.'i\,zLfztiK z<7)m&mm.2i>zi.mi, ± 

Ks.m,m^mz-^\^x . H^m^^mm.9 5(/i 

X\ J:'9mHfcSDT7-A2:^aJ-r.SC:i:*s-C# 

tea. mmmmim'2mz. ^^ypi^mm^ 

l^rV^LSOH*^ffi[51g§7&*-r^i^i9^ffi^a{Ss SI 

1 5t^^-r±ft^5feSfts«9 5<7)m,mmx m^^ 

mM^m<^^^-t^xdizm^^tix\-^h. 
[0038] mmmm 3 . ±m uzmimBm 2 x- 

(r>'^^mmx'oiK< LxsD^tiimw^mm<-t 

s^ratci^v-iT^^fcAv muz^-tmmza^^x. s 
imsii^mcom&mmt ixc^m^mi 0 7<7)mimm 

[0039] mAu^c^Mmommcomms ^zmm. 
9mx'h^ , 114 icfev^T , 121 1 iz^.tMmcomm 1 1 
iz^-tmmcmm 1 comcM^ri. -^sij^ 1 0 7 
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[0040] its. ^ijni 0 7(7)mmms.i.t. -^-^ ft5iMfi{±x'^r-xwcja<^^, c^ot ^T-t, 

mmi±-7—:^bx^-x(o^^m<^-hidm^Thi ^Dt uzt^<7)m'omi (4 > ^v^-t'^tn. 

if. mimiW^XTM. , #t5Kr 'J r yrsfiS [ 0 0 4 1 } 

BER4crfc(l^) + erfc(P-:|)] (4) 



[0042] mMmM4 . mz. mbii:icr>%m<nm 

•s. ll6Kfcv^-r, 1 0 i^v^Li 0 3fcj;y^i 
0 5, 1 0 7 <iia 1 6 i.z^mmx'^ Ltimt n- 

cOi>(JOT&0, STM-1 6fl^?:a3^1S$:*-ri.lHl 
S&t-S)!.. S;^.:, l*3it>'3=Sr>'^t8tllltS^-rieifi 
<7)Jg»lT'^5t/i[I|g§t|5l-Ot<55-C*'3. STM-1 

T, 2 0{±sTM-i 6^o^^S5:^■ti.4^x^r>'r-e 
^)l)^^. 20<7)ta;'32rit0, 2 l(iSTM-lcOt'-yh 
U—hcOO. 7^g. -r^*)*>«i^0 . IGWxffM^y 
^;^^T••^>§, 2 2iiSTM-lft^Sl|gSr#t-Si^iJ 

2 3{i2fc|^t<STM-lft^<0itM?iM^|ll 
SS, 24. 2 5{i-eilf'itl 9Mb i t/s<07U-A 

I., 

[ 0 0 4 3 ] jjict, me\,z7n-tmk(ommA{zmm. 
!> o H 6 {^s^iif ^36^0 1 h. mti:hmi. ^mo . 1 G 

H z cO#-(b7 -f /P:? 2 1 *»^> S O H*^S[HllS7 1 -C'^OIII 
?5*i|ll£0|lim=#?'Jtm$ilJt::i:T-J>S, a IT 

(i^iii. 7GHzc7)^-ft;7^;u^^3i3iUcSTM- 

0. 1 GHzc7)2ls:*^i^c7)STM- lft^*^/i>^'D<y:J' 

Srttai-ri.. iE^l^c:ffi<ooNE^^APsv^''^ b^KM-t 

1. S> I. /c*^ , S O H c7)$^i®{±ie 0 < '<f 3 -I 

t m\ty ^)V^2\ t-^^w^v^^ 

[0044] -:^r, B I PiS0i^aiis]8&5*%-t»#iS 
HI i:|BIt< STM- 1 b^^ffy^tib 

'A<ntx'h'ot£¥h.m.o'<-^ ft-^ti s t m - 1 1-*) 

.z>?t:ii6B I Pc7)ieD;ir'>>'hHT^ ?t*^«lHlSS*\ 'h 
M. f£jMl:::i], finxht-^X-^l.. oiO, SD 
r7-i.*ttiJi±ft^ (STM-l 6) i:|ll^f *>0^: 
7>Ji, soH<7)-p^S!S{M0^r<ff;cl.t<7)f3^l>, 

[004 5] iI7Ji^-r^t^±fi^ ( STM- 1 6 ) 



*J^Li&i6l.«^t'i , STM-1 T{i+:5H£V'>M0 

[00461 -f^£hh. ±m&mmA<<zxfi<.t. g 
s4-t§::fc3!>«T$, -^r. B I pmmd!^mm^ 

[0047] ||*S<7)Jgffi5. Jjtt. HBIi^cOf&B^cT)^ 

mmm5\,zm^^mmm.<mmm^i(^m 
x-^j:vm,'$'m^xTMziinhmii^ffiM%f.zmt 

[00481 -t^r*?*). I19C0 (a) fi. 

^m^x%snmwmL<-^£hii'>\iziit^^ 

cO/N-V-AiiSS^fi?.^ ^it, [19C0 (b) 3Kfi-t 

<D^^9 V)i'^mLtzi:,nX'hh, 3KSNR«^Mt;{i 

oT. g«fi^cO-<S^^fi]m{S^:S(;iSS (09^7) 
A 1 i> L<{±A 8 ) Lti^Wi', fficO&*{tJt^ 

[00491 mm<nmm 6 . Ji3z6 uzmmim 5 1- 

^fii^X^ A(Cfc{tl> 3tiHi§5i7)f lJ^#^«*t^^ L 
it*\ Z<r>milk<nBm.t>X'l.i. ±W<y¥J^xy 
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[0050] tKchh. m9i,z}iux. mm^m-M: 
(ii9£^j®^. A5) txm 

[005 1] mmmmi . ms-zimuzx o % 

«je*^■+i)•T'^^v^„ miGiiz^sHRcn^h'^^m^^ 
■^^ o^s- ± 1 mm\x'm,-th nzim s n R<oii*i± 
c^^-MSr^f ?i-ri.**)!iw?B£?7 ^immth ic7)-c^ 

a, "t^ri^J-fes *IDIft<^m^7t1i, 01 HcfcV^-C. 
[00521 012 {iSSfi-f "9 ^ 3 ±« 

^%<r>m^mwm\,zm\'tm^mm^'fn 
•y ^0T* 0 . ; m^\m\i. m 1 5 tc^T^-remft^ 

3fe3Mflll*9 8fc(it^>^Ll.<, H12tCfc</^T. TOJi 
ASE (Amplified Spontaneous Emission) 3Kj|g, 7 1 

[0053] mmmz^hwi^\z-y\^xw9sth . a 

*ISI2rilA:'3i:U^cti;OT'S)0. mWiW^ (AS 
■^m.'ft. i^fl^jll7 5fc|SIX8L/S«[*}f?l 

7 1 S:»?|-tl. o }S:lSlif?7 ti. MtJf 

7 r ^ox:? o y 7 2 i: f- jl— ^ 7 3 

[0054] :L<n%^(m.¥M-&m.^m \ 3 tc^-r . 

.7T7y^nx:$'ny7 2ii, 01 3<7) ( a ) t^-TJ: 

KmiW^^iib-:^'*^^^?;^,!.. 01 3cO 
( b ) t^^?rS^-r-?-i— t-7';U7 ^/\^^7 3 
■ 7&^-^:6ZbX\ ^^mmmi. 01 3£0 ( c ) C7)J: 

■c^m^^^th:itxmmzm^x-^i,. fzfzi. 
mx^mtcmm^^n^ ^ t l , 7 r yj 

'^nx^'n>'7 2i:iif^«^-t'l.«^i: 1/::= ±ie«* 
iMfR 7 -f 7 1 ?r:r^ L-CtJ D K 'in/t A S E Ttfi , ^'h 
m^m^7 6rmi{t^S7 5lCj; i9^^P$ix^. 



m^miz^ m^mmmmt^iz^i^^-y-s^ii 

[0055] dtiizj: 0 . mmmc^im^itc^i^W(^ 
^M:X'<7)^mm^ti:hfz!^. ±mmttm^m^^ 

s N R iOll*vhS < ^ 0 . J: 0 >t 

[0056] m^ffmms . mL<r)mm<mm i l 

T7— ^ (Synchronous Digital Hierarchy) CO-fe:7i^ 
3 y:t-''^''^•y K (Section Overhead) {c:ig(tA)iX!'SB 

IP (Bit Interleaved Parity) Vk^^^X^^M^ 
*) ^:mtiii-^hcr)Xh'^rztK ZtiWHzm'OtmV^^ 
(Foward Error Correction : PEC ) ^Oi^O^tUtSfg 

[ 0 0 5 7 ] 0 1 4 {i F E C $-fflV^|>^-^<7)«<?)J^S 

014tCfeV>T. 8 0«i7l'-A|pIffiIIIS&, 81(± 

FECfl-^-fW. 8 2{im'5^aJllISS. 8 3{i1^ttiS 
iifcmo, 8 4!i^-AA..5,KfSaill]S#. 8 5{i;i/;^r 

^^iiis§2, yv-imwm^o. FECfi^-itiiiEs 

81. i*0^l±itl]S§8 2. :t-AXvKttaiiniS&84t 

[ 0 0 5 8 ] »:t , }Mmm.z<^hmif--kmmh , is 
«ft-f*{±. mv,m<'^hitx\^h u-Fvo^y^? 

^RS(2 55, 2 3 9) CioTfll^-t?.. t'-y 

- htiifi^i D i>+^i-fi<S^t^ . 0 1 4 c 
s^tiH]SS« p D 1 0 2 t^hmm 10 7 1 t:-«i0 1 ^zih 

3fcS:g«tsi>iofc-ri., FEca^kiiiKsis-at 

xmy)mM^^2x^\.tzmm-^vYx%h. 

Wmt>ith. -jKWt:. RS ( 2 5 5 . 2 3 9 ) Srffl 

V^f^^^, i^D^l 0-9tcfc\,^T»^ftjfiM*^'#^>ii 

UiEt J: 0 «V ^fn«*5t#^,tLS , 
[0059] 

±iB*MfivXT-A$r^i-LTf53*§ill.^i^2:Sfi 

h^mM\%^t-hmm,^mmm^-fhfz^<n^ 
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m^M%^mmi:^L. m^mm^i^mzx mm 
[ 0 0 6 0 ] tTt, iMi^mmm^mmmm^^ . 

m^t-tlZtX\ Ellftf3K(iffit'-y hV-h-C*oT 
i> . ^comm 9 ^mtiiA f -y hb- h t |B| 

[0061]^^. ±ti^ismwmmmim^. 

I.. 

[0063]*^^. mmm^^^mmmnz. 

^'<#fl#{iffif 'yM^-ht'J>l.!ti6, BIP^O^O 

[0064] tfz. ±mm.m'y:^TMi. m^j:hm^ 
m^^mi^xr-J^x%-ox . ±iMft^sfi#s 
mmzmtxm^^mn^^^ii^^o ^'^^^y ^ 

[0065] -ttz. ±fs^>'>- hVN°x7 -f -ecoa 
[0056] -tfz. ±iE^<i^ F^N'X7 i ivm. ^(nm. 

X -S.-- a S D T7- A-?-tT ^ 1 1 > 9 J: 5 ^ , ^- 

D ^^mt^<^im<'coiztm'hi . 



[0 0 67] tfz. ±iim.im^mm^mz. iiaig 

mi.zm3\-tm^\^mmtfz;itx\ mmMm(r)±m 
^ff)mcomx'(7)&mmm ttchtz>^. ±m^it 

[ 0 0 6 8 ] * fc. ±.wm\^mt. mmM=^^ 

m.-thm±. gsffi^st. mm,^zmm^fix 

■k!timm%^w<zx i5'^is-ri>gsiigtifc , -rco-^pis 
[ 0 0 6 9 ] tfc. ±i2js«f 51 y ^ Ji-^s^it. 

c7)^M:^mmm(7)^^l,z^j:^^o lzmm&3^j:WMt'-f' 

m^m^i-ii-^~i-yfV'y ^fi'^btrtm^i 
xtchzhx. mifzm:mwsLm.-§s^y^)v^^ 
mm-^z.bmmbts:h. 

b x\ ^mmiroiE.mzm^m.^^mth ; t *>'t'# 

I.. 

[0071 ]$ ^>(;, ±fE^ft^3fea. ^ oim^ 

[HS^em^i^Bj] 

[01] z(^m<7)m&<mm i 

[112] C:<:7)|&HB<7)||]5j|(5^ffi2(=^S3Kft-^^?.«E 

y-A^iHi^z^^t-mmmv-trzmmmxhh. 
[03 ] zff)^m<^mmff)mm2i,zm?>^m^&K^ 
^m(r>mmm^^m^mmti>h(7)x\ stm 

-3 2iai<7)gft^iiOp.D*fcSTM-l 6. tiXlf 

s TM - 1 co^ 0 m(^mm^rmmmx'h h . 

[ 04 ] i o||Bji7)||jS6<50}^ffi 3 {;:«i.3Kft^ia«!i£ 

^m(r>'mmn^mmm<mm:^:fu -y ^'ht- 

[05] ci(rMm(^mm<7)mm3i,zm^wemtm 
mt,zmi>^n±cr)mmmm(o^&imm-rmx'^ 

[06 ] z.ffMmcommff)Mm4 {c^s^tffi-tpnKss 
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BIT'S) 

[111] :i(nwfi(rimko^mmi<nmmzmh± 

[014] z.<7immmm(r)mm s t 1. 3K^t•t p°pK 

T-3 



[015] 'v h7-i7 ^^mi;0T'S)l. . 

[016] mm^z J; i.7tfi-tn°n«^iis«'^smfi 

[flr§-<7)i^1] 

1 ^'o-y^ifttiJ[II8§, 2 3, 2 5 

7W-A|5]^|HlB. 4 TX^7 5y7';HHlS§. 5 B 

I P^O^iailllSS. 7 soHiKffilllS&. 9 y^yh'A- 

X7-f;l/^. 2 0 2'50ffi^)^1§'^*^;^hT>7\ 2 

1 ^^b^-f/i^^. 2 2 ^'j§s. 2 3, 2 4 m.n 

^^J^mSS. 3 0 iKS'JSffl 0 7<0*3iM11tP^rl.llffl 

mS. 7 0 ASE3t«i. 7 1 iS*MiR7'f 7 

2 7r7 'J'<nx:?ny. 7 3 ^ )Vy ^ )V 
^,7 5 iSmfl-^ji, 7 6 ^'l-gP^^. 7 7 ^Kv- 
^x/:?'. 78 3K7r-^A. 80 7U-i.l5lWIB]K. 
8 1 FECfl^-ft;®?!, 8 2 8 4 
jj-_A>s-y FajlllHlSI. 9 5 ifS^ji^tSS, 9 6 

9 8 S£ffifi^3\3llffilia, 9 9 i£ 
ffifl^gff gE. 1 0 2 7 :4- ^- 1 0 3 

rury7\i04 TiixvTyr^ 105 mty 

4JV^. 107 iSSiJ^, 



[01] 



102 



103 104 




/ 

105 



2 1 



S/P 



I— ICLK EXT 



Frame 
Sync 



Oescrambie 



BIP 



SD 



SOH 



APS 

/ 



1 

2 
3 
4 
5 
7 



V b-Alf|S31filgS 10 4 

rXiJ'^ >//i/Ilg§ 105 

B I PgiO^fiSlHlSS 10 7 
SOH$*JSlHl!?S 
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[112] 



[07] 




10'" ID"* ID"" 10"' lO"* 10" 




0 s 10 

STM-IMiilQfl (dB) 



STM-16 ie 

ma m 




IS'; a/ 


STM-32taaS1a 


STM-ISIC}^^ 


STM-1IC«!|E 


15.6 


2GX3 


5 


1X10* 


8X1 0"'" 


8X10"' 


1B.6 


260X3 


5 


1X10* 


9X1 


3X10-'" 


17.3 


2.081X3 


4 


1X10' 


9X10'" 


5X10"" 


18.0 


20,808X3 


4 


1X10* 


1X10"'* 


1X10-'" 


1B.6 


208,074X3 


4 


1X10" 


1 X1 o" 


4X10^ 



101 



102 



103 



104 




105 



[14] 
30 

/ 

107 f 



I 



1 



S/P 



JCLKEXT 



H 



4_Z 



Frame 
Sync 



Descramble 



BIP 



1 



SD 



SOH 

1 

APS 



3 0 : m^m.EL 
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[US] 




9 : \^y<:^y^ JV^ 



[010] ■ [01 1] 




WAV£l£NOTH 
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[09] 



^ % ^ ;i7 





[01 3] 

AAAAA 




(b) 



[012] 
74 75 

/ _z 



7?.. 



Vr— 



7-f ^l-? 



- &m 




• 







77 




z 



78 



( 1 3) 320 0 0 
[1114] 
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101 



102 




7 



83 



Error 
Count 




OHEXr 





85 



8 0 : 7^ -A|d1IB[eIS& 
8 1 : F E C m-^ltmSS 
8 2 : m^iO^iH^^ 
8 4 : ^~y<^y KffimHISS 



CHI 5] 




9 5 : itr^gSB 

9 6 : £m*ismns 



9 8 : £«fi#3tiSeSS 
9 9 ! Kae-^SBSB 
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[Hie] 




(72) mm ^niP 

mm^m^%m-Ts 2#3^ 



(72) ^HM Oj* 

S:^«?SiaiE®«i«2T@3#2^ 

(72)|feBM m Us 

«^i5ffaiSBfr«2T@3»2^ HIS 

(72) mM^ urn 

«^?i?fr«Kllfr«2Tg3#2# fflli 

F^'-A(##) 5K002 AAOl AA03 BA02 BA06 CA05 
DA02 DA05 DAll EA06 



